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Catch what might otherwise 
go unnoticed. 


Ektachrome Elite 100 film is Kodak’s sharpest Ektachrome ever, with the finest © 


grain of any 100-speed slide film. It delivers outstanding color accuracy, and details 
A Kodak Moment. so sharp, nothing will go unnoticed. Not even a chameleon. 
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fall happenings, 
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Part autobiography, part history, 
David Western’s 
In the Dust of Kilimanjaro is must 


reading for anyone interested 
in African wildlife. 
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Perched on a hanging basket and poised for attack, this mantis 
decorates a lacquered Japanese writing box of gold, pewter, and 
abalone shell. 


3 PREYING MANTIDS: HIDING IN 
PLAIN SIGHT 


Roberta Brett 
Fantastically camouflaged and lightning quick, mantids are at 
once supreme hunters and hidden prey. Delve into the life and 
times of these remarkable insects, and learn the truth about 


their cannibalistic tendencies. 


16 #£TAKHI: THE LAST WILD HORSE 

Robin Meadows 
Extinct in the wild but numerous in zoos, the Przewalski’s 
horse, or takhi, seemed a perfect candidate for reintroduction. 


But can reintroduction work in modern Mongolia? 


23 =MONGOLIA’S BIODIVERSITY 

Richard P. Reading 
Few people realize that Mongolia is not only vast, but also 
rich in wildlife. Here’s a quick tour of this country’s rugged 


habitats, and the animals that call them home. 
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Be a FONZ 

In the next few weeks you are likely to hear the words “Be a FONZ” a lot. That’s 
because we have designated October as “Be a FONZ Month.” We hope to encour- 
age at least 1,000 individuals and families to join the FONZ ranks and help sup- 
port the wonderful National Zoo. 

Of course, if you are reading this you are probably already a Friend of the Na- 
tional Zoo. But that doesn’t mean you can’t be part of our “Be a FONZ Month.” 
We know that our best recruitment technique is word of mouth. Current FONZ 
members telling their friends and neighbors about the rewards—tangible and in- 
tangible—of belonging to FONZ helps the organization grow to better serve both 
you and the Zoo. As we all know, however, showing is even better than telling, so 
we’ve planned some special activities so you can show as well as tell people about 
FONZ. 

The first activity is our Annual Meeting and Zoo-by-Night Tour on Friday, Oc- 
tober 17. This will not be a traditional Annual Meeting. This year, rather than 
talking about what we have accomplished during the year, we will show you what 
we have done with an array of exciting displays in a big tent on the Great Mead- 
ow. You'll be able to meet our new officers and board members, chat with the 
staff, and see what your membership means to the Zoo and to the community. 
There will also be films about Zoo programs, models of recent and future exhibits, 
crafts and other activities for kids, refreshments, and, of course, the chance to tour 
the Zoo after dark. And this year you are welcome to bring friends to enjoy this 
members-only event and let them join on the spot. The festivities run from 7:00 to 
9:30 p.m. This new fun- filled evening is free, but please call 202.673.0267 to 
make reservations. And don’t forget to bring a flashlight for this special nocturnal 
experience. 

Then, on Sunday, October 19, we plan a big Open House at the Zoo to thank 
you for your continued support. From 11 a.m. to 4 p.m., there will be entertain- 
ment, fun and educational activities for kids, special displays and animal demon- 
strations, and, just as at ZooNight in June, meals and snacks at all of our locations 
will be 30 percent off for FONZ members. You, and anyone you bring who joins 
at the Open House, will be able to take advantage of the food discounts, as well as 
shopping discounts, free parking, and free popcorn for Family Member kids, im- 
mediately. What’s more, new members can select from several gifts—from a T- 
shirt to a Beanie Baby—to welcome them to FONZ. 

Throughout October, we are also offering you a special incentive to renew your 
current membership early. Any member who renews in October will be eligible to 
win a fabulous prize, which will be announced later. To make it easy for you, you 
can renew by telephone (202.673.4961) or at our website (http://www.fonz.org). 

Why are we doing this? We believe that FONZ membership offers the finest 
package of benefits, fun, and education for children and adults in the Washington 
area, and we want more families to enjoy all we offer. Equally important, FONZ 
members are crucial to our support of the National Zoo, and every new member 
means more help for important Zoo programs like breeding greater one-horned 
Asian rhinos, providing conservation education for school children, studying mi- 
gratory birds, and creating new exhibits. 

I hope you will participate in “Be a FONZ Month” any way you can: Come to 
the Annual Meeting or the Open House (or both!). Encourage a friend to Be a 
FONZ. Renew your membership early. Help us make “Be a FONZ Month” a suc- 
cess, and the Zoo an even better place. 

Thank you for your support. 
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Every purchase you make 
with your FONZ Card 
supports the National Zoo. 


Listen to your instincts. Heed the call 
of the wild. Make a difference. Use the 


only Card that supports Friends of the 
National Zoo (FONZ) — at no cost fo you. 


Show the animals you care by using the 
FONZ Visa® issued by Chevy Chase” 
Bank.For every purchase you make, a 
contribution will be made toward 
conservation and education programs 
at the National Zoo. In return, your 
hunger for savings is satisfied with no 
annual fee, a low introductory APR, 
and a 1% rebate on purchases. 
Let your instincts take over. Call 
1-800-777-9901 Ext. FONZ and 
apply for your FONZ Card today! 
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The tracks we left behind weren't OUFS. Twelve years ago, we went 
to northwestern Montana in search of oil. And there, in a remote corner of the Blackfeet 


Indian Reservation, we thought we’d find it. After all, A number of steps were taken to 


tect the grizzlies and their habitat: 
hidden under deposits of sandstone and shale lie countless P"™™°" "° SURES and their habia 


leaving the area to the bears in 


dinosaur graves and, buried with them, the promise of petro- 
the spring by working only in the 


leum. But many steps had to be taken before we could inter, exploring at an elevation 


even dig an exploratory well. First we reached an agreement _—_‘/4” below grizzly dens; restricting 


human access; prohibiting off-road 
with the tribe over lease rights and royalty payments. We 


driving; installing a less obtrusive 


then hired an independent environmental consultant who 


drill pad and revegetating the area. 


proposed a number of measures to protect the local grizzly 
bear population. All of which we adopted — from restrict- 


ing human access to working straight through winter, then 


leaving, so the bears could forage undisturbed in the spring, 
Now did we actually discover oil there? No, we did not. But the process contributed to 
our creating in 1989 what remains one of the most environmentally responsible policies 
in the industry. We call it Policy 530, and it is, quite candidly, a reality-based blend of 
smart business and genuine concern. True, it wasn’t born out of pure altruism. But what it 


demands of us is the same. That we do what we need to do, then leave with hardly a trace. 
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People Do. 


Caught ina death grip, this dogface butterfly was | . 
ambushed by a mantid lying in wait ona milkweed plant. 


BY ROBERTA BRETT 


PHOTOS BY EDWARD S. Ross 


I never enjoyed the prospect of rising early during my college 
years. But a student in the biological sciences needs time in the 
field and, driven by “the early bird catches the worm” syndrome, 
I seemed to end up most weekends doing just that. In those days, 
I was highly motivated. As a formidable requirement to pass a 
general entomology course, I had to collect and identify 50 fami- 
lies of insects. 

And so, on this particular autumn Saturday, the chilly damp- 
ness of night still lingering, I pulled into a solitary gas station not 
far from my destination, Del Puerto Canyon in the Central Valley 
of California, a traditional collecting spot for beginning bug 
hunters. While waiting to refuel, I carefully examined a nearby ju- 
niper bush for prospects. Poking between its prickly green spines, 
I found myself returning the stare of a praying mantid. Its large 
eyes held my gaze and followed my movement. As I reached to 
collect it, it struck out with its large front legs. Lucky for me I was 
not a small insect. 

Mantids are easy to recognize because of their most impressive 
distinguishing feature: their front, raptorial legs. No longer effi- 
ciently used for walking, these legs are highly modified for captur- 
ing prey. Alternating rows of long and short spines along the 
femur and tibia snatch and impale prey with raptor-like speed. A 
single curved spine at the tip acts as a grappling hook to help snag 
a victim and bring it to the waiting jaws. The mantids’ mandibles, 
although small and delicate-looking, are strong enough to pierce 
human flesh and can reduce even large prey to fragments. 

At rest, the front legs are held in a position we like to call 
“prayerful.” This characteristic pose inspired Linnaeus to name 
an Old World species, Mantis religiosa. Its pious appearance may 
have earned it the title “praying” mantid, but “preying” mantid 
would be a more accurate term. As orthopterist Ashley B. Gurney 
wrote in 1951, “the only thing mantids would seem to pray for is 
a square meal.” 

That square meal usually consists of insects and other arthro- 
pods, though mantids are not adverse to eating vertebrates. Well- 
documented cases describe how praying mantids have devoured 
prey sometimes larger than themselves, including other predators. 
Small lizards, frogs, snakes, and mice have fallen victim to man- 
tids, and very nearly a hummingbird that was stunned but es- 
caped unharmed thanks to human intervention. (The human 


would probably have stayed out of it, if it had been the other way 
round.) 

These mainly diurnal insects are generalist predators, making a 
living by the “lie and wait” approach to hunting. They feed only 
on living prey. Mantids are convincing mimics of their surround- 
ings, employing magnificent camouflage. Species that live on 
rocky substrate have short stubby wings and are mottled brown 
like the stones around them. Those that live in the forest canopy 
resemble green leaves or twigs, bark, or lichen. Some sway from 
tree branches when disturbed as leaves wave in a breeze. On the 
ground, brown dead-leaf mantids disappear among the dry leaf 
litter. 

Other mantids increase their chances of catching a meal by 
perching on or near a flower head where insects are likely to visit. 
As juveniles, their coloring may even match the color of the 
flower. The flower mantid of southeastern Asia is white if it de- 
velops on a white flower, pink if it develops on a pink flower. Un- 
able to sustain strong flight, mantids do not take prey while on 
the wing but will hang upside down from branches or cling to 
grasses as they patiently wait for their next meal to come along. 
Only a few ground-dwelling species such as Amantis reticulata 
from Brunei and the minor ground mantid (Litaneutria minor) 
native to California have enough speed to aggressively run down 
prey. 

Mantids spring into action from their well-camouflaged state 
when their keen vision has been piqued. Large compound eyes 
dominate the relatively small triangular head and provide excel- 
lent stereoscopic vision. Three simple eyes, or ocelli, which resem- 
ble tiny marbles, are located between the large eyes and provide 
ancillary visual information aiding in the discrimination of light 
and dark. 

Thanks to its highly mobile head, which can turn through more 
than 180 degrees, a mantid can readily spot any movement. The 
precision and coordination necessary for a mantid to capture its 
prey comes from a combination of acute binocular vision and a 
series of stiff hairs located on its neck. The eyes operate in tan- 
dem, combining the images they receive and enabling the mantid 
to fixate on an object. If the striking distance is too far, more than 
ten centimeters for most species, it will close in, moving impercep- 
tibly slowly. (If a creature should get too close, nearer than 1.5 
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This mantid, photographed in 
Ecuador, snares prey with 
raptorial legs studded with 
sharp spines and long 
“grappling hooks.” 


centimeters, the mantid will instead employ defensive strikes in an 
attempt to push the intruder away, even if it might otherwise be 
prey.) 

The direction of the raptorial strike is determined by a series of 
stiff hairs, or sensillae, on the mantid’s neck that are in continual 
contact with its head. Changes in the angle of the head affect how 
erect the various sensillae are. Experiments to determine the im- 
portance of these hairs have shown that if they are removed there 
is a 70- to 80-percent reduction in accuracy. Removing hairs on 
only one side makes things even worse. Generally, these insects 
are very efficient. Eighty-five percent of the time, a striking man- 
tid captures its prey. 

Once in the mantid’s deadly grasp, the victim has little chance. 
A few bites quickly render the prey immobile. A healthy and hun- 
ery mantid can consume up to 15 crickets a day, sometimes grab- 
bing a second one while still munching on the first. 

With the fastidiousness of a cat, a mantid will give as much at- 
tention to its post-meal ritual as it does to eating. Running 
forelegs through its mouthparts, labial and maxillary palps glean 
small bits of debris that could abrade the cuticle and damage the 
water-proof protection the exoskeleton provides. 

Camouflage, besides enabling the mantid to hunt effectively, is 


PREDATORS IN YOUR GARDEN 

Do mantids lurk in your backyard? There's a good chance 
they do, though you may not usually see them. Like the other 
2,000 or so species found in other parts of the world, 
Washington's mantids are masters of disguise. The four local 


species range from green to tan in color, matching surround- — 


ing foliage and twigs. This camoutlage serves two purposes: 
It hides mantids from their many daytime predators, mainly 
birds, and it allows them fo approach and ambush prey. 

Most gardeners welcome mantids as beneficial insects, 
thinking that they spend their lives feasting on pests. But this 
common belief is not completely true. “They are generalized 
predators,” says David Nickle, a research entomologist at 
the USDA's Systematic Entomology Laboratory. “They feed 
on any kind of prey they can get their hands on—and they 
don't differentiate between good and bad." Nonetheless, lo- 
cal mantid diets include such common garden pests as cab- 
bage butterflies, Japanese beetles, tlies, and caterpillars. 
Mantids may also take the occasional bee or katydid. 

Young nymph mantids hatch each spring trom egg cases 
left by their mothers the previous year. Tiny young mantids 
emerge en masse and spread out, often helped by strong 
winds that carry them far and wide. By mid-summer, you can 
tind adults and large nymphs (mantids grow to adult size in a 

series of growth spurts called nymphal stages or instars). By 
early fall, the females lay their eggs in protective, foamlike 
cases on plant stems or branches that sit above where snow 
would normally pile. The first frosts kill off the adults, and in 
spring the cycle starts anew. 

So what's the best way to find your elusive backyard man- 
tidse “Go out at night with a flashlight,” is Nickle’s recom- 
mendation. At night, mantids are much more active, mating, 
laying eggs, and moving around on top of the vegetation 


also its best defense—as long as it keeps still. If it moves at an in- 
opportune time, its cover is blown. Once spotted the mantid is 
fairly helpless, though it does have a few maneuvers left. It will 
often try to bluff its way out with a variety of defensive displays. 
Rearing up and raising its menacing forelegs exposes false eye- 
spots on the thorax (in some species) that can confuse a predator. 
In other species, wing extension and fluttering reveal startling col- 
ors and give the appearance that the mantid is larger and fiercer 
than it is. But if that fails, the mantid is an easy mark. Un- 
equipped with caustic acids or toxic chemicals to ward off attack- 
ers, the massive forelegs and cumbersome proportions are now 
disadvantages to a quick escape. 

One recent study, though, has revealed why mantids do have a 
fighting chance when it comes to avoiding some nocturnal preda- 
tors. Until recently, all mantids were thought to be deaf, relying 
on vision as their main sense. But experiments conducted in 1986 
by neurobiologists David Yager and Ronald Hoy, at Cornell Uni- 
versity, have shown that some mantids can hear. However, their 
auditory system appears to be unique for they possess only one 
ear. Yager calls the mantid an “auditory Cyclops.” Even katydids, 
with their tympana found on their legs, have two ears. The sepa- 
ration between our ears allows us and other two-eared creatures 


while their diurnal predators sleep. 
To encourage mantids to lay eggs and hunt in your yard, 
you need to provide a stable environment for them. This 
-means growing plenty of foliage that is not regularly mowed 
or cut, and not using pesticides. Vegetation needs to be ~ 
dense enough to shelter mantids from birds, and stems and 
branches with egg cases should be left uncut for the winter. 
Three of the Washington area's four mantids are intro- 
duced: the European (Mantis religiosa), the narrow-winged 
(Tenodera angustipennis), and the Chinese (Tenodera aridifo- 
lia). The Carolina mantid (Stagmomantis carolina) is native, 
ranging from our area south and west to California and Mex 
ICO. : | 
You can sort out the mantids you find by following these 
pointers. The Chinese mantid grows the largest—up to five 
inches long from its head to the tip of its wings (about an 
inch or more longer than the others). A good tieldmark is the 
lime-green fore wing, which contrasts with the rest of the 
wing, which is tan or darker green. The narrow-winged man- 
tid resembles the Chinese, but is slightly smaller (the hind 
wing of this mantid is narrower from front to rear than in the 
Chinese, but this can only be differentiated upon close in- 
spection). | 
The European mantid can be green or tan, but it lacks the 
Chinese’s bright fore wing. In addition, under its belly, or alb- 
domen, you'll find dark cross bands. (Caution: Handle man- 
tids with care—large ones can give you a sharp pinch if they 
strike at your hand.) The native Carolina mantid, which is 
more often green than tan, has shorter wings that rarely 
reach the tail as in the previously described species. Identify- 
ing mantids of smaller sizes can be very difficult because of 
the varied nymph stages of the different species. 
: ~ —Howard Youth 
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This beautiful orchid conceals a deadly surprise—a poised pink mantid, 


to discern the direction and distance of a sound. But the single 
teardrop-shaped ear found in mantids is on their bellies! It is in a 
deep slit on the ventral side, between the second and third pair of 
legs. A single ear cannot locate the source of a sound. 

Yager and his colleagues set out to determine what benefits the 
ability to hear might have for an animal that doesn’t produce 
noises either to locate prey or attract mates. They exposed man- 
tids to a barrage of sounds of differing frequencies, and found 
that they are most sensitive to the ultrasonic range, between 25 
and 60 kilohertz—the same high frequency of chirps produced by 
bats to locate prey. 

In addition, they discovered that some 40 percent of mantid 
species had no ears, and there was a strong correlation between 
earless mantids and wing atrophy. Earless mantids have wings 
that are too short for flight. Moreover, a third of all mantid 
species show sexual dimorphism with regard to hearing: Males 
with long flight wings can hear ultrasound, but flightless females 
of the same species are deaf. 

Why the discrepancy? The researchers suspect that ultrasonic 
hearing provides an advantage to mantids in avoiding bat preda- 
tion. Males of certain mantid species cruise the night air broad- 
casting sexual pheromones, a behavior that puts them at 
considerable risk from aerial predators. Their flightless counter- 
parts below, hidden in the brush, aren’t subject to these threats. 

To test their theory, the researchers simulated free flight by rig- 
ging mantids to a suspended wire and turning on a small fan. 
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Then they played the same high-frequency radar-like chirps bats 
use to echolocate. Sure enough, when the mantid ear detected ul- 
trasonic signals, it began evasive maneuvers similar to those used 
by fighter pilots. In normal flight a mantid’s body is aerodynami- 
cally efficient, its wings tucked and its abdomen flat. A tenth of a 
second after it becomes alarmed, the mantid is already stretching 
out its legs and arching its abdomen. The insect stalls, then falls 
off, doubling its normal air speed of two meters per second as it 
recklessly spirals downward away from the source of the sound. 

Open-air tests using real bats and unfettered mantids confirmed 
the same evasive maneuvers seen in the laboratory. Some bats 
would begin to pursue the fleeing mantid but would not risk 
crash-landing and went in search of less troublesome prey. In 
more than 200 tries, researchers observed 11 bat attacks on hear- 
ing mantids. In five, the mantids used evasive maneuvers to suc- 
cessfully elude the bats. Another three mantises survived without 
employing any avoidance tactics. Earless mantids were not as for- 
tunate. Using a species of mantid known to be deaf, researchers 
witnessed six unchallenged bat attacks, five of which the bat won. 

Since the mantid ear is not designed to determine the direction 
of the ultrasound, the success of its escape is based solely on the 
unpredictability of its dive. Depending on which wing stalls first, 
the mantid veers either to the left or right. It can also gauge the 
urgency of the threat and accelerate its evasive response accord- 
ingly. 

Ironically, those same mantid species so adept at avoiding bats 


fi mantid photographed in tropical forest on Mount Hoyo in the Congo. 


in flight are not as well protected when stationary. Bats that glean 
insects from vegetation use a lower frequency of echolocation, 
which is only detectable by a stationary mantid at very close 
range, and does not give the mantid sufficient time to flee. 

Of course, the mantids’ most notorious enemies are their own 
kind. In art, literature, and film, the female mantid has become 
the personification of the demonically callous charmer, who sum- 
marily lops off her partner’s head if she becomes annoyed during 
the mating ritual. This common misconception—that all males 
typically end up in the females’ jaws—may in fact be based solely 
on the behavior of one species and some infrequent occurrences 
under artificial or captive conditions. 

Mantis mate-killing was first described in a German text pub- 
lished in 1658. Then, in 1886, United States National Museum 
(now the National Museum of Natural History) scientist Leland 
Ossian Howard recounted in his paper “The Excessive Voracity 
of the Female Mantis” observations he made of his two pet man- 
tids engaged in copulation: 

“In a few minutes, the female succeeded in grasping 
him. She first bit off his left tarsus, and consumed the 
tibia and femur. Next she gnawed out his left eye. At 
this, the male seemed to realize his proximity to one of 
the opposite sex, and began to make vain endeavors to 
mate. The female next ate up his right front leg, and 
then entirely decapitated him, devouring his head and 
gnawing into his thorax.” 


By Howard’s account, this unfortunate male did finally succeed 
in copulating, despite the absence of his head. From this single 
observation, Howard deduced that cannibalism must be a normal 
precursor to copulation in mantids. But in subsequent trials that 
produced no headless males, Howard refuted his own claim; most 
of the time males were left unscathed. 

Male mantids are capable of copulating without a head. Decap- 
itation removes the portion of the brain that inhibits copulation 
and triggers sexual movements of the male’s abdomen. Removing 
the male’s head actually activates his sexual responses and he will 
vainly attempt to copulate with any long and slender object, in- 
cluding pencils and fingers. However, acephali (headlessness) is 
not a condition of the male’s successfully mating, nor does losing 
his head make him more proficient. Most males mate several 
times during a lifetime. (In contrast, the male of the red-back spi- 
der from Australia, in order to get close enough to the female’s 
genital opening, must throw himself directly beneath her jaws, es- 
sentially committing suicide in the process of mating.) 

In laboratory tests by Philip and Nellie Rau in 1913, using the 
Carolina mantid, Stagmomantis carolina—the same species 
Howard used—not a single male was devoured during or after the 
32 matings they observed. Sixty-six years later, experiments con- 
ducted by M. E. Schauff and J. C. Jones produced similar results. 
Out of 20 Chinese mantids, Tenodera aridifolia sinensis, only two 
males were eaten. 

Most of the observations where male mantids have ended up as 
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The Bushmen of southern Africa believe this mantid, which they call Kaggen, is a god. Kaggen features prominently in tribal folklore. 


pre- or post-coital dinner have occurred under laboratory condi- 
tions, which pose several problems for the animal. Because man- 
tids react largely to visual cues, any distraction at a critical 
moment can interrupt the normal sequence of events leading up 
to mating. Movements or shadows created by vigilant observers 
can distract the male’s attention, causing him to move hastily and 
perhaps miscalculate his jump onto the female. The relatively 
cramped and stark quarters of a tank or cage leave the male little 
room to approach the female without being seen and no chance 
to escape. In nature, the female would have already indicated her 
receptivity by emitting sexual pheromones. But a male suddenly 
thrown into a confined space with a female may find that she is 
hungrier than she is amorous. 

Assuming that in nature most mating occurs under cryptic cov- 
er, researchers W. Jackson Davis of the University of California at 
Santa Cruz and Eckehard Liske of Germany’s Technical Universi- 
ty tried a new approach. Using a video camera to capture the ac- 
tion, Davis and Liske were able to eliminate the opportunity for 
distractions. They recorded dozens of copulations and were 
amazed to observe an elaborate courtship ritual during which the 
female plays an active and positive role in mating. In a process 
that can take as little as ten minutes or as much as two hours, the 
researchers watched the male’s dance-like gyrations as he slowly 
and purposefully approached the female, waving his antennae and 
moving his abdomen in a figure-eight pattern. Rather than 
preparing to decapitate him, the female responded by extending 
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her raptorial legs in front of her and flattening her body against 
the substrate, essentially making it impossible for her to strike. 
Only once did the male fall prey to his mate—and she, incidental- 
ly, hadn’t eaten for several days. 

However, Liske and Davis did discover that sexual cannibalism 
occurs with greater frequency among some species of mantids. 
The European mantid, Mantis religiosa, in particular, engages in 
sexual predation more often than not and is apparently responsi- 
ble for giving the whole group a bad rap. It doesn’t appear to im- 
pair their reproductive capability, though: Mantis religiosa is the 
most widespread mantid species in the world. 

After a single successful mating the female mantid will general- 
ly have enough sperm stored within her to produce several batch- 
es of fertilized eggs during her life. In a desert species from India, 
the female can lay between six and ten batches of eggs without 
further copulation, the last cluster appearing as long as 19 weeks 
after initial fertilization. Gravid females can produce as few as ten 
eggs and as many as 400 in a single laying. Most mantids attach 
their eggs to a twig or branch sturdy enough to support their 
weight. Working usually at night, a female weaves her abdomen 
back and forth, producing a light-colored froth resembling stiffly 
beaten egg whites. Eventually, a pod-like structure forms. She 
then inserts two rows of eggs into the foam, which soon hardens 
to form a protective cover. Usually producing a single generation 
of progeny, the female dies shortly after completing her egg-laying 
cycle. 


fl mantid stands over her recently deposited egg mass in southwestern Africa. 


In most mantid species, females desert their newly laid ootheca 
(egg cases), but a few will remain close by. Those that abandon 
their egg cases tend to lay ootheca that are short and robust with 
a thick layer of spongy coating. Females that stay nearby lay cases 
that match their long narrow form and have a less dense protec- 
tive covering. While a threatened mantid, guarding an egg case or 
not, will spread and flutter its wings to reveal warning colors (in 
some species), a long-bodied female positioned over a long egg 
case is probably better able to conceal it. 

After a month, barring catastrophes, the hatchlings, looking 
like miniature replicas of their parents, emerge from the relative 
safety of the ootheca. They usually disperse rapidly, for young 
mantids are already fierce mini-hunters and have no qualms 
about devouring their own siblings. 

These juveniles, as is typical of hemimetabolistic insects (those 
that pass through a series of growth stages), molt six to seven 
times prior to adulthood. The strength and durability of the ex- 
oskeleton enable the insects to occupy many different habitats, 
but it is too rigid and inflexible to allow for growth. Triggered by 
hormonal changes, as it grows larger, a mantid nymph will shed 
its outgrown skin with each successive molt. Molting, or ecdysis, 
while a normal function of metamorphosis, can be a dicey propo- 
sition. A newly molted mantid must remain immobile until the 
soft and delicate cuticle has hardened. This can take several 
hours, during which time the insect is most vulnerable. And if the 
exuvia, or outgrown skin, is not fully shed or if the new skin dries 


in a contorted position, the mantid’s hindered movement makes it 
impossible to hunt. 

While a wealth of knowledge exists about the lifestyle of man- 
tids, the possible value of mantids in medical research has yet to 
be fully explored. We know that as early as 2,000 years ago, the 
Chinese were prescribing tea made from boiled mantid egg cases 
as a cure for asthma, gonorrhea, warts, and bedwetting. Contem- 
porary Chinese herbalists still recommend potions made from egg 
cases or ground mantids to treat a variety of ailments. We'll have 
to wait and see what other contributions mantids may make to 
human welfare. 

Last summer, I received a mantid from the grandmother of a 
budding nine-year-old entomologist. The live mantid made the 
long trip from Calaveras County in the Sierra foothills to San 
Francisco in a carefully packed box with a question—“What is its 
name?”—and a request that we take care of it. I assured the 
grandmother that we would not prematurely add the mantid to 
the collection. It lived out its natural lifespan, and now resides un- 
der the name Stagmomanitis californica in the California Academy 
of Sciences’ collection, adding to the treasury that will provide en- 
tomologists with yet more understanding of the remarkable pray- 
ing mantid. 

Roberta Brett is a curatorial assistant in the Entomology De- 
partment of the California Academy of Sciences. This article is 
reprinted from the California Academy of Sciences’ magazine Pa- 
cific Discovery. 
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Tani: THE Last Wit Horse 
ROBIN MEADOW 


Mongolia has been the land of the horse for longer than anyone 
can remember. But today the horses that reign over this vast 
country are domestic rather than wild and, in a switch of fate, 
most of the remaining Mongolian wild horses are in zoos scat- 
tered around the rest of the world. While various groups are try- 
ing to reintroduce the wild horse to its native home, their efforts 
have been more in the spirit of competition than of collaboration. 
“It’s like a Greek tragedy,” says Oliver Ryder of the San Diego 
Zoo’s Center for the Reproduction of Endangered Species. “It’s 
about money and power in Mongolia mixed with the mystique of 
wild horses and the intrigue of foreign personalities.” 

Known as Przewalski’s horse in the West and takhi in Mongo- 
lia, these dun-colored, black-maned equids are the only wild hors- 
es left in the world. The so-called wild horses that abound in 
Australia and North America’s western plains and East Coast 
barrier islands are actually feral horses—that is, domestic stock 
that escaped from ranches and farms and returned to the wild. Al- 
though takhi and domestic horses can look and behave very much 
alike, the two are distinct species (Equus ferus przewalskii and 
Equus caballus, respectively). They are very closely related, how- 
ever: Another subspecies of E. ferus called the tarpan was the 
forebear of the domestic horse. 

The horse is an integral part of Mongolian culture. During the 
12th and 13th centuries, Genghis Khan and his descendants tri- 
umphantly rode horses while building the largest empire in histo- 
ry, a swath of land sweeping from China to Europe. Today 
children learn to ride when they are only four or five years old, 
and about half of Mongolia’s 2.4 million people are semi-no- 
madic and support themselves primarily by breeding domestic an- 
imals. “That is their wealth and security,” says Ryder. While all 
horses are important to the Mongolians, takhi are especially dear 
to them: “Takhi” means “spirit” or “spiritual” in Mongolian and 
the species is a symbol of their national heritage. 

Distinguished from domestic horses in part by their thicker 
necks, shorter legs, and zebra-like erect mane, takhi were last seen 
in the wild during the 1960s in the Gobi, which accounts for 
roughly the southern third of Mongolia. Many people think the 
Gobi is just a huge desert. However, unlike the Sahara, only a 
tiny part of it is sandy desert. While the Gobi is extremely dry, the 
region also has springs, steppes, forests, and high mountains, and 
supports a great diversity of mammals from the Asian wild ass 
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Richard P. Reading 


Top: Nomads and domestic horses share a rich, long history in 
Mongolia. 


Bottom: Przewalski’s horses, or takhi, roam the grassy hills in 
Hustain Nuruu Steppe Reserve, which is currently considered the 
best site for takhi reintroduction. 


and Siberian ibex to wolves and snow leopards. Like the takhi be- 
fore them, many of these species are declining and may be on 
their way to extinction. 

One of the main reasons that the takhi died out in the Gobi is 
that increasing numbers of people and livestock drove these shy, 
wary animals away from the area’s few water holes. Unfortunate- 
ly, some believe that the takhi’s demise in the wild may have been 
accelerated by Western collectors, who killed and dispersed many 
adults in pursuit of foals. 

However, zoos saved the takhi from dying out altogether by 
breeding the species. All of the approximately 1,200 takhi alive 
today are descended from 12 that were caught in the wild around 
1900. Species that are reduced to such small populations can lose 
much of their genetic diversity, which in turn can make the adults 
less fertile and the young less likely to survive. And as if one 
round of drastic population decrease wasn’t enough of an impedi- 
ment to conserving takhi, the species went through another round 
during World War II: In 1945 there were once again only 12 
breeding takhi in the world. 

This history notwithstanding, today’s takhi population enjoys 
remarkably good genetic health, thanks to zoo propagation 
strategies such as avoiding inbreeding and ensuring that rare 
genes are not lost. The two largest of the four breeding programs 
are the Species Survival Plan (SSP) in North America, which has 
about 190 takhi in 21 zoos including the NZP’s Conservation and 
Research Center at Front Royal, Virginia, and the European 
equivalent (EEP), which has about 600 takhi in 16 countries. The 
two other breeding programs are in Holland and Australia. In ad- 
dition, the San Diego Zoo has frozen cell lines from about 500 
takhi, which Ryder suggests could be used for cloning someday. 

While breeding takhi in zoos has been a tremendous success, 
the ultimate goal of a breeding program is to re-establish free- 
ranging, self-sustaining populations of the species in the wild. Un- 
fortunately, rather than coordinating with each other, each 
breeding program has promoted its own idea for how and where 
to reintroduce the species, say Dutch biologists Machteld van 
Dierendonck and Michiel Wallis de Vries in a 1996 paper in the 
journal Conservation Biology. 

The question of where to reintroduce takhi arises in part be- 
cause there is no consensus on the species’ historical habitat. 
Some biologists say that takhi belong in the Gobi, claiming that 
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those that died out there were the last of a population that once 
flourished in this arid habitat. Others counter that takhi belong in 
the grassy steppes, claiming that those living in the Gobi were a 
remnant population from the steppes that were forced into mar- 
ginal habitat. “I don’t think the debate really matters,” says Lee 
Boyd of Washburn University in Topeka, Kansas, who co-edited a 
book on the species (Przewalski’s Horse: the History and Biology 
of an Endangered Species, 1994 SUNY Press). “I don’t think we’ll 
ever really know. They could have been that broadly distributed 
and lived in both the Gobi and the steppe].” 

In the end, simply reintroducing the takhi back to Mongolia 
may be the most important issue. The contrast between the cushy 
conditions of zoos and those of their native land could hardly be 
greater. An Alaska-sized country sandwiched between China and 
the former Soviet Union, Mongolia is a land of extremes: Summer 
temperatures can soar to 104 degrees F while winter temperatures 
can plunge to 50 below zero. People can—and do—freeze to 
death in Mongolia. Every five years or so, winter sleet storms 
called the dzgud encase the vegetation in ice, causing starvation 
and mass deaths of grazing animals. Half the livestock in eastern 
Mongolia died after a dzgud a few years ago. 

Yet the sturdy takhi once flourished in Mongolia and from a 
purely biological standpoint reintroducing them should be simple. 
There are plenty of takhi in zoos around the world, and their 
needs and behaviors are relatively well understood. In an ideal 
world, we should be able to release takhi in Mongolia and let 
them take it from there. 

But while conservation is a noble endeavor, things done in the 
name of conservation are not necessarily noble. “Often the initiat- 
ing organizations have hidden agendas unrelated to the principal 
goal of the conservation effort,” admonish van Dierendonck and 
de Vries in their Conservation Biology paper. 

The takhi world is rife with tales of dirty dealings. A prime ex- 
ample is the story of the race between a number of foreign groups 
to reintroduce the species. Being first was a sure way to curry fa- 
vor with the Mongolians, who, upon winning their freedom after 
some 65 years of Soviet rule in 1990, wanted to bring takhi back 
in the country in time for the next annual Naadam Festival, a cel- 
ebration of national pride that features wrestling, archery, and 
horse racing. 

However, with the costs of transporting and maintaining takhi, 


18 ZOOGOER ® SEPTEMBER ® OCTOBER 1997 


ii 


i 


i 


mi. 
oe 


Lee Boyd 


Top: Thick necks, short legs, and erect manes help distinguish 
takhi from their domestic cousins. 


Bottom: This takhi foal was born at the National Zoo’s 
Conservation and Research Center in Front Royal, Virginia. 
Many zoos have bred Przewalski’s horses: The biggest challenge 
now is to re-establish them in the wild. 


bringing them back to Mongolia was an expensive proposition 
and the new government was in no position to foot the bill. The 
story goes that Christian Oswald—a German businessman who 
exports from Mongolia antlers, exotic meats, and other raw ma- 
terials for his wildlife-derived products business—promised the 
Mongolians that he would be the first to bring takhi back. 

But first does not necessarily mean best and Oswald’s attempt 
to reintroduce takhi in the Gobi has had one problem after anoth- 
er. The Ukraine, which participates in the European breeding pro- 
gram, sent five takhi in 1992 and an additional eight in 1993. 
Before releasing zoo-bred animals to the wild, biologists recom- 
mend an acclimation period in a fenced enclosure. However, Os- 
wald’s site, which he named Takhin Tal (Mongolian for “Valley 
of the Wild Horses”), is not the best: Forage is scarce, the wind 
chill is fierce during the winter, and perhaps worst of all the en- 
closure has only one stream and even that is dry during most of 
the year. 

Moreover, the Takhin Tal program failed to anticipate that a 
single enclosure would not suit the takhi’s social system. As is true 
of domestic horses, male takhi vie for females and for resources 
such as food and water. During the first years of the program, the 
dominant stallion and his mare defended the relatively forage- 
and water-rich area near the stream, and a number of the exclud- 
ed takhi died, according to a 1993 United Nations Development 
Plan Biodiversity Project report by a team of international takhi 
experts. 

Taking umbrage at this report, Oswald took it upon himself to 
disparage the investigating experts in an open letter to all mem- 
bers of the European takhi captive breeding program (EEP). In a 
rebuke to Oswald, Mongolian Minister of Nature and the Envi- 
ronment Zambyn Batjargal said that takhi reintroduction should 
not be “an arena of competition between foreign” interests. 

While the EEP provided the initial takhi for the Takhin Tal 
program, it has not sent any since. Likewise, the North American 
breeding program (SSP) has not sent any takhi to Mongolia. The 
Australians did give Oswald seven mares but some suspect that 
their motives were questionable—they were lobbying Mongolia to 
cast its vote for Sydney as host of the summer Olympics in the 
year 2000. (For the record, Mongolia voted for Sydney.) 

Since 1993, the Takhin Tal program has improved. The stal- 
lions have separate enclosures so that none will be victimized by 
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the others, and the Mongolian staff supplies feed and water daily. 
But even so, there is little hope that the Takhin Tal program will 
be able to reintroduce takhi into the wild. Although the Gobi may 
be a good place for takhi in theory, the factors that led to the 
species’ demise have not been alleviated. If anything, the situation 
in the Gobi is worse: The military grazes more than 5,000 head of 
domestic livestock there year-round, and nomads graze about 
75,000 head there during the winter. Some fear that overgrazing 
will turn the Gobi into a Sahara-type desert. 

In support of doubts that the Gobi can currently support a free- 
ranging, self-sustaining population of takhi, an attempt to release 
a group from Takhin Tal last year failed. The takhi returned to 
their enclosure because they couldn’t find enough food, says Wal- 
traut Zimmerman, curator of mammals at the Cologne Zoo in 
Germany and coordinator of the takhi EEP. 

Right now, the best hope for successfully reintroducing takhi is 
a program in the Hustain Nuruu Steppe Reserve, which lies in the 
low, rolling mountains of central Mongolia and was historically 
protected as a khan hunting preserve. The reserve’s takhi reintro- 
duction program is a joint effort of the Mongolian Association 
for Conservation of Nature and the Environment (a non-govern- 
mental conservation organization) and the Foundation Reserves 
for the Przewalski Horse (a private Dutch group that manages 
takhi in the Netherlands and Germany). 

Life is good for the takhi at Hustain Nuruu during the summer, 
when the streams flow freely and the mountains are green with 
forage. Since the program’s establishment in the early 1990s, 
three harems have been released from their initial acclimation en- 
closures and are faring well in the wild. Notably, although the 
frozen, windy winters can be particularly hard on nursing moth- 
ers and foals, more than a quarter of the 56 takhi in the reserve 
were born in Mongolia. 

While Washburn University’s Boyd, who does field studies of 
the takhi at the reserve, feels positive about the Hustain Nuruu 
reintroduction, she is the first to admit that it is not without po- 
tential problems. Chief among them is the reserve’s proximity to 
domestic horses. When domestic horses mate with takhi, they 
produce fertile hybrids that could dilute the takhi’s bloodline. 
First-generation hybrids can look exactly like pure-bred takhi and 
the only way to differentiate between them is genetic testing: 
Takhi have 66 chromosomes, domestic horses have 64, and hy- 
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Top: Takhi mares and foals rub against boulders in Hustain 
Nuruu Steppe Reserve. 


Bottom: An adult and foal takhi at the Topeka Zoological Park’s 
Conservation and Propagation Center. 


brids have 65. 

Reserve wardens do all they can to prevent hybridization, in- 
cluding riding geldings when in the reserve, driving domestic 
horses out of the reserve, and escorting the nomads and their live- 
stock during their annual migrations through the reserve. In addi- 
tion, all of the takhi are individually recognized and named. But 
someday there could be so many takhi in Hustain Nuruu that 
they will come and go as they please, and keeping tabs on them 
individually will not be feasible. “We have about 25 years before 
hybrids will be a big problem [in Hustain Nuruu],” predicts 
Boyd. 

Even if the Hustain Nuruu program achieves its goal of estab- 
lishing a free-ranging, self-sustaining population of takhi, more 
reintroduction sites will be required to secure the species’ future in 
the wild. And as vast as Mongolia is, finding space for reserves is 
difficult because where there is water and forage, there are also 
people and livestock. Creating a reserve typically means that 
herdsmen who have grazed livestock and hunted in the area for 
generations must yield scarce resources to wildlife. 

After more than 200 years of first Chinese and then Soviet rule, 
the newly independent Mongolia is still finding itself. The country 
is making the transition from a state-controlled economy to a pri- 
vatized free-market system, but has not yet recovered from the 
loss of Soviet aid (until 1990, the Soviets sold Mongolia nearly all 
of its imports and bought most of its products). Food is scarce in 
part because only one percent of the land is arable and the grow- 
ing season is very short. 

“The people and the government really support takhi reintro- 
duction efforts,” says Jachingiin Tserendeleg, who coordinates the 
Mongolian Takhi Reintroduction Project and is president of the 
Mongolian Association for Conservation of Nature and the Envi- 
ronment. “But they are not able to contribute to this activity.” 

Until Mongolia is ready for more takhi reintroduction pro- 
grams, the best that conservation organizations can do is to con- 
tinue keeping the zoo populations healthy. “The good news is 
that we’re not risking the gene pool,” says the San Diego Zoo’s 
Ryder, who formerly coordinated the North American zoo breed- 
ing program. “We can preserve the species until it is securely re- 


established in the wild.” 
Robin Meadows is a contributing editor to ZooGoer. 
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Grevy’s zebra 


The horse family (Equidae] has nine species: two horses, four asses, and three zebras. 
Their next closest relatives are rhinoceroses and tapirs, the other oddtoed hooted man- 
mals. While found only in parts of Africa and Asia today, a great diversity of equids was 
abundant on all continents except Australia and Antarctica until the Pleistocene ended 
10,000 years ago. 

During that period, all equids died out in North America for unknown reasons; else- 
where, climate changes may have contributed to the decline of equids. The horse family is 
best adapted fo relatively marginal habitats like savannas because these species can eat 
nutrientpoor, hightiber vegetation such as tough grasses, bulbs, and rhizomes. To com 
pensate for the low quality of their food, equids spend up to 80 percent of their time forag- 
ing, both day and night. 

Highly social, equids communicate primarily by sound. In horses and plains zebras, 
mothers nicker to warn their foals of danger and whinny when they are separated trom 
each other. Males squeal when about fo fight for a female. While males are very competi 
tive and may bite each others’ necks and kick each others’ faces with their hind legs, fe 
male groups typically engage in amicable activities such as grooming each other. 
However, females do have dominance hierarchies and higherranked mares get fo graze 
the choicest vegetation and drink first. 

Equids have two basic social systems. In the first, dominant males live with harems of fe 
males that offen remain in the same group throughout their adult lives. “Extra” males live in 
bachelor groups. The area occupied by a particular dominant male and his harem can 
overlap with areas occupied by other groups. This stable social system is found in domes 


tic horses and takhi, and plains and mountain zebras. 
In contrast, the system found in Grevy’s zebra and the two species of asses has fluid relationships. Adults rarely stay together for 
more than a few months and most adult males live alone in large territories marked with piles of dung. A male mates with any females in 


estrus that choose to enter his territory. 


The other equids besides takhi and domestic horses are the: 


— African ass (Equus asinus}: endangered; native to the rocky deserts of North Africa; now found only in arid areas of Ethiopia and 


Somalia. 


— Asiatic ass (Equus hemionus): endangered; native to the arid deserts ot Central Asia and the Near East; now found only in south- 
ern Mongolia and the adjacent area of China. 


— Kiang (Equus kiang}: endangered; limited to small areas in India, Tibet, China, and Nepal. 


— Onager (Equus onager|: endangered; once ranged widely trom parts of Russia and the Ukraine south to northern Iraq and east to 
Pakistan. Now lives only in isolated populations in northwest India, Turkmenistan, and central lran. Re-established in one site in 


Uzbekistan. 


— Grevy's zebra (Equus grevyi): endangered, about 1,500 in the wild; native to the steppes and arid grasslands of East Africa; 
now found primarily in parts of Ethiopia, Somalia, and Kenya; threatened by hunting for its hide, which is the most beautiful of the 


three zebra species. 


— Mountain zebra (Equus zebra}: threatened, about 13,000 in the wild; native fo arid mountain grasslands of southwestern Africa. 


— Plains zebra (Equus burchelli|: native to the grasslands and savanna of East Africa; now found primarily in protected areas such as 
the national parks and reserves from Kenya to the Cape. 


During the 1880s, a yellowish-brown South African zebra called the quagga (Equus quagga) became extinct. Conservationists 
hope fo save the remaining wild equids trom a similar fate. 
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—Robin Meadows 


MOnjolla$ Biodiversity 


TEXT AND PHOTOS BY: RICHARD P. READING 


Mongolia is a vast nation of 628,000 
square miles (about the size of Alaska 
with a sparse human population of about 
2.4 million and some of the world’s last 
large and relatively unaltered ecosystems. 
Several species that are rare, endangered, 
or declining in other portions of their 
range have their last stronghold within 
Mongolia’s borders. However, the relative 
health of Mongolia’s natural environment 
is nothing to be complacent about. 

As Mongolia opefs its doors to the 
Western world and moves from a central- 
ly planned to a free-market economy, the 
threats to its biodiversity have perhaps 
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never been greater. Indeed, already several 
species are endangered or experiencing 
marked declines and several natural sys- 
tems are being subjected to growing exter- 
nal stresses, especially from expanding 
livestock herds, poaching, and mining ac- 
tivity. At the same time, Mongolia has a 
low population density, lacks the infra- 
structure necessary for rapid development, 
and the culture is strongly conservation 
oriented. These characteristics, coupled 
with recent democratic and social re- 
forms, provide conservationists with a 
rare opportunity to establish progressive, 
broad-scale, proactive conservation pro- 
grams. 

Sandwiched between Siberia to the 
north and China to the south, the center 
of Mongolia is about the same latitude as 
the Canada-U.S. border. Mongolia’s rela- 
tively high elevation, low precipitation, 
and extreme continental climate have in- 
fluenced the formation of a unique assem- 
blage of natural communities. Moving 
from west to east, towering mountains 
separated by wide valleys of steppe give 
way to smaller hills and then rolling to al- 
most-level terrain. Vast, unfenced grass- 
lands extend to the horizon in eastern 
Mongolia. Moving from north to south, 
Mongolia becomes drier and more sparse- 
ly vegetated. Taiga forests give way to 
steppe, desert-steppe, and ultimately true 
desert. The southern portion of Mongolia 
is dominated by the Gobi. 

The vast larch-, spruce-, and pine-domi- 
nated taiga forests of Siberia extend into 
northern Mongolia. These forests cover 
about nine percent of Mongolia and har- 
bor red deer, musk deer, wild caribou, 
brown bear, sable, wolves, and more. 
Above the forests, snow leopards, argali 
sheep, and ibex roam higher elevations 
that top 14,000 feet. 

The steppe of Mongolia may represent 
the greatest expanse of largely unaltered 
grassland in the world. Spared the effects 
of large-scale conversion to agriculture 
and the introduction of exotic plants, it 
supports wolves, corsac foxes, great bus- 
tards, steppe eagles, saker falcons, Mon- 
golian gazelle, and several rare and 
endangered species of crane. Mongolian 
gazelle cross this landscape by the millions 
in one of the world’s last great ungulate 
migrations. The world’s only truly wild 
horse, the Przewalski’s horse or tahki, has 
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Cinereous vulture and chick at nest. (top) 
The elusive and threatened musk deer. (bottom) 


recently been reintroduced into Mongo- 
lia’s steppe (see accompanying article). 
More sparsely vegetated habitats in the 
desert-steppe and true desert harbor wild 
Bactrian camels, Gobi bears (a unique 
subspecies of brown bear), Asian wild ass- 
es, saiga antelope, goitered gazelle, argali 
(a wild sheep), jerboas (small leaping ro- 
dents), and lammergeier (bearded vul- 
tures). These more arid regions also 
support Mongolia’s richest collection of 
reptiles. Rugged mountain massifs, bad- 
lands, steep canyon lands, vast unvegetat- 
ed plains, shifting sand dunes, scattered 
oases, and saxaul forests (thickets of tiny- 
leaved desert bushes that reach 20 feet in 
height), characterize the Gobi. 

Although landlocked, Mongolia boasts 
several different aquatic habitats. Within 
its river systems, few of which are blocked 
by dams, huge taimen (a salmon relative) 
grow to 220 pounds, and lenok trout, 
erayling, and pike can be found choking 
channels in some areas. Deep and crystal 
clear, Lake Hovsgol in the north contains 
almost two percent of the world’s fresh 
water. Home to white-tailed eagles and 
osprey, Lake Hovsgol is the sister lake to 
Baikal just across the border in Russia, 
and may hold equally fascinating endemic 
life. Farther west lies the Great Lakes 
Basin of Mongolia, a closed, inter-moun- 
tain basin containing several large fresh, 
brackish, and salt water lakes inhabited 
by numerous waterfowl and shorebirds, 
including Dalmatian pelicans, white 
spoonbills, whooper swans, and swan 
geese. An area of small lakes, rivers, and 
marshes in northeastern Mongolia is in- 
cluded in a three-nation crane reserve 
used by six of the world’s 15 species of 
cranes, including white-naped cranes, 
hooded cranes, and Siberian cranes. 

Sharing these habitats are several differ- 
ent ethnic groups of Mongolians. A large 
percentage of the rural people remains 
largely nomadic, living a lifestyle un- 
changed in centuries. Only about three 
percent of Mongolia is currently settled or 
plowed farmland, and fences, utilities, im- 
proved roads, and permanent structures 
are rare outside of provincial capitals. Liv- 
ing in canvas and felt tents called gers or 
yurts, traditional Mongolians move their 
livestock to new pastures several times 
each year and the major mode of trans- 
port remains the horse. Mongolian culture 
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boasts a tradition of respect for nature 
that has been codified in its new constitu- 
tion, which was adopted in 1991. 


Although Mongolia has one of the 


world’s lowest human population densi- 
ties, its 1.8 percent annual population 
growth rate (recently as high as 2.3 per- 
cent) translates into a rapidly expanding 
human population, and this growth is ac- 
tively encouraged by the government. Un- 
fortunately, however, the aridity of 
Mongolia and the consequent low pro- 
ductivity of its land prevent the country 
from producing sufficient food for its ex- 
panding population. This, and privatiza- 
tion of livestock herds, has induced 
herders to increase livestock numbers, 
which further stresses pasture lands that 
already show the first signs of degrada- 
tion. The result is loss of habitat and dis- 
placement of wildlife. 

As a means of generating revenue and 
providing employment, Mongolia is push- 
ing industrial development and exploita- 
tion of its mineral resources. The need for 
capital, coupled with expanding consump- 
tion and heavy lobbying by foreign com- 
panies, has created growing pressure for 
exploitation. Foreign oil and mining com- 
panies are currently initiating several 
mines and exploring large portions of the 
nation. 

Poaching threatens several species. Pro- 
fessional poachers from China and Russia 
increasingly cross Mongolia’s borders to 
capitalize on the ever-increasing value of 
animals and animal products, such as sak- 
er falcons for falconers, musk deer glands, 
bear gallbladders, snow leopard pelts, and 
deer antlers. Many of these poachers are 
well organized and well armed, making 
them difficult for Mongolia’s under- 
staffed, under-paid, and poorly armed 
border guards and rangers to stop. In ad- 
dition, most Mongolians, especially no- 
mads, poach for meat. This poaching 
appears to be primarily opportunistic, but 
has significant cumulative effects. As a re- 
sult, few large mammals inhabit vast por- 
tions of Mongolia, despite the low human 
population density and often large ex- 
panses of habitat. 

Unfortunately, the capacity of Mongo- 
lia to effectively conserve and manage its 
natural resources is constrained by a lack 
of resources and training. Financial limita- 
tions restrict the government’s ability to 
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Nine percent of Mongolia is cloaked in taiga forest, which is home to Eurasian elk, a 
varied butterfly fauna, and other wildlife. 


attract, train, and maintain quality per- 
sonnel, purchase equipment, and conduct 
necessary activities. Mongolia also suffers 
from a lack of exposure to recent theories 
and methodologies in ecology, conserva- 
tion biology, and natural resources man- 
agement. Nevertheless, a cadre of bright, 
dedicated biologists, conservationists, and 
managers is eager to acquire new skills 
and knowledge by working closely with 
international experts and through over- 
seas and domestic training programs. 

In response to new and more complicat- 
ed threats, Mongolia established a govern- 
mental environment management agency, 
the Ministry of Nature and the Environ- 
ment. Under the direct guidance of this 
agency and with the assistance of several 
international organizations, Mongolia is 
expanding its system of protected areas, 
drafting and enacting environmental legis- 
lation, beginning to monitor the environ- 
ment, conducting some research, and 
training personnel. 

Further, Mongolia’s new constitution 
continues a tradition of concern and re- 
spect for nature, stating “The citizens of 
Mongolia shall be guaranteed the 
right...to a healthy and safe environment, 
and to be protected against environmental 
pollution and ecological imbalance” and 
“it shall be the sacred duty for every citi- 
zen...[to] protect nature and the environ- 
ment.” A recently adopted goal targets 
30 percent of Mongolia’s territory as pro- 
tected areas, and already the protected ar- 
eas system has rapidly expanded to 
include 35 protected areas covering 6,320 
square miles (10.1 percent of the nation’s 
territory). Several international organiza- 
tions assist in efforts to conserve Mongo- 
lia’s biological resources. These 
cooperative projects have made significant 
advances. However, these efforts remain 
insufficient and the conservation chal- 
lenges are growing. Only time will tell if 

= Mongolia will be able to maintain the bio- 
oes | logical heritage her people so strongly val- 
: ue. 

Richard P. Reading lived in Mongolia 
for two and a half years before accepting 
his current position as Director of Conser- 
vation Biology at the Denver Zoological 
Foundation in late 1996. He continues as- 
sisting with a variety of endangered 
species and protected areas projects in 
Mongolia. 
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Remote but under pressure from increased development, Mongolia retains one of the 
world’s largest intact grasslands, where huge herds of Mongolian gazelle still roam. 
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Tiger Swap 

On the advice of the Tiger Species Survival Program, the Na- 
tional Zoo recently acquired a new male Sumatran tiger to 
breed with its resident female Sumatran tiger, Soy. In a swap 
with Louisiana’s Alexandria Zoo, Soy’s brother went to 
Louisiana, and Alexandria’s male tiger came to Washington. 
After a brief spell in quarantine and time to get used to his 
new surroundings, Rokan, the new male, is being introduced 
to his new mate. It is hoped that these tigers will successfully 
breed, helping to ensure the survival of this beautiful, but 
highly endangered tiger subspecies. 


Remarkable Births 
The Zoo’s Conservation and Research Center (CRC), in col- 
laboration with The Wilds (a new 10,000-acre wildlife con- 
servation center in southeastern Ohio), has just witnessed the 
successful births of four scimitar-horned oryx (Oryx 
i : dammab) after artificial insemina- 
tion. This oryx species is critically 
endangered and extinct in the 
wild; the animals that remain live 
in zoos. After three years of inten- 
sive research into the basic repro- 
caer gmeeee § ductive biology of this species, 
CRC ate ie developed an artificial insemination 
technique they hope will eventually help lead to healthy popu- 
lations of scimitar-horned oryx in the wild. 

On July 27, after a 15-month pregnancy, the Zoo’s 15- 
year-old female Masai giraffe 
Griff gave birth to a male calf. 
Short by giraffe standards, he 
stood only five feet tall and 
weighed 127 pounds shortly after 
birth. He is expected to grow as 
much as an inch a day, and by his aS 
first birthday will have doubled his height. The } young giraffe 
joins his mother, sister Amber, and father Lionel in the Gi- 
raffe Yard of the Elephant House. 
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Correction 
We apologize to sculptor Steven Fland for a misprint in our 
last issue. In the portfolio “Art, for Nature’s Sake,” we mis- 


spelled Mr. Fland’s last name beneath his wood sculpture Al 
and Woody. 


A Call for Volunteers 

Friends of the National Zoo is seeking volunteers to partici- 
pate in its Zoo on Wheels program. Zoo on Wheels volun- 
teers share wildlife and conservation information with 
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children in hospitals and adults in senior day-care centers, us- 
ing videos, skeletons, and other objects from the Zoo as 
teaching aids. Volunteers are asked to commit a minimum of 
one two-hour shift per week for this program. An upbeat atti- 
tude is essential. Training is provided. For more information, 
call program coordinator Jo Berman at 301.493.6525. 

Volunteers are also being sought to assist in checking in, 
checking out, and maintaining school loan kits, which area 
teachers borrow for classroom use. Each kit contains hands- 
on activities and a variety of animal artifacts, books, games, 
videos, and a teacher’s guide. If you are interested, call Helen 
Moore at 202.673.4955. 


Save Time for Fall Events 

Fiesta Musical—September 28 

This celebration of Hispanic Heritage Month combines lively 
music and dance, delicious food, and animal demonstrations. 


FONZ Annual Meeting /Zoo-by-Night Tour—October 17 
From 7 p.m. to 9:30 p.m., FONZ invites its members to 
come out and enjoy a new idea: an outdoor Annual Meeting. 
Exciting displays will be set up under a big tent, FONZ em- 
ployees will be on hand to explain their work, and new offi- 
cers to the Board of Directors will be introduced. Kids will 
find plenty of activities. And don’t forget to bring your flash- 
light for the annual Zoo-by-Night Tour. You are invited to 
bring a friend or two along and show her or him all FONZ 
has to offer. This event is free, but please call 202.673.0267 
to make reservations. (Please note that date has changed from 
that on your FONZ calendar.) 


FONZ Open House—October 19 

From 11 a.m. to 4 p.m., FONZ is holding an open house. En- 
tertainment, kids’ activities, special displays, and animal 
demonstrations will be highlights. Meals and snacks will be 
30 percent off for FONZ members. New members joining at 
the event will receive instant benefits and a gift of a T-shirt or 
Beanie Baby. 


Running Wild at the National Zoo—November 1 
FONZ’s annual Sk run, or one-mile walk, for fun and prizes, 
benefits FONZ endangered species education programs. To 
register, or for more information, call 202.673.4954. 


Zoostravaganza at Fair Oaks—November 15 and 16 

Stilt walkers, Santa’s debut, and free photos for kids will 
again be among the highlights of this weekend celebration at 
Fair Oaks, which kicks off Saturday evening. 


In the Dust of Kilimanjaro. 1997. 
David Western. 

A Shearwater Book/Island Press, 
Washington, D. C. 

250 pp. clothbound, $24.95. 


David Western is a 
romantic. He be- 
lieves that people 
and wild animals 
can live together. 
But his romanti- 
cism results in a 
very pragmatic 
approach to 
conservation: 
He believes that unless people benefit 
from wildlife, they will not live togeth- 
er—and there will be no wildlife. Or at 
least none of the awesome creatures— 
elephants, tigers, or bears—that most 
inspire, and most require, conservation. 
Now the Director of the Kenya 
Wildlife Service, Western grew up in 
Tanganyika (now Tanzania) at a time 
when British East Africa’s great white 
hunters were turning into great white 
conservationists. He saw firsthand the 
resentment of native Africans who saw 
their wildlife and land usurped by colo- 
nials whose sole interest was to protect 
animals for their own pleasure or profit, 
at whatever cost and with no benefit to 
the local people. And he recognized that 
this kind of conservation would not 
work for long in Africa. Finding an al- 
ternative to protectionism at the ex- 
pense of people has been the chief 
preoccupation of Western’s distin- 
guished career. 
In the Dust of Kilimanjaro is divided 


David Western 


into four parts. In the first, Western re- 
counts his idyllic childhood in Africa 
and traces the origin and development 
of his love for’ Africa’s people and 
wildlife. Here his writing sparkles. Vivid 
descriptions of the land, poignant recol- 
lections of his participation in hunts, 
and a haunting memory of an encounter 
with a sable antelope reveal a side to 
Western that his later scientific person- 
na conceals in the rest of the book. 

In the next part, Western recounts his 
first years of studying Kenya’s Amboseli 
ecosystem. While most of his scientific 
colleagues sought to study wildlife only 
in undisturbed areas—places without 
people—Western was way ahead of his 
time in believing that people (in the case 
of Amboseli, the Maasai) were an inte- 
gral part of the ecosystem. He also real- 
ized that Amboseli and its diverse 
wildlife could not be protected without 
the cooperation of the Maasai, and he 
soon found himself as embroiled in 
Kenya’s conservation politics as in his 
science. Ultimately, he helped to forge a 
win-win agreement between the Maasai 
and the government game department 
that became a model for community- 
based conservation initiatives around 
the world. 

Next, Western turns to elephants and 
the years-long controversy that finally 
led to the 1989 ban on the ivory trade. 
This section is fascinating for its insid- 
er’s look at the politics of elephant con- 
servation as they were played out on an 
international stage in the 1980s. Today, 
no one denies the success of the ivory 
ban in the recovery of elephant popula- 
tions in Africa. Ironically, that very suc- 


cess is now a problem, as elephants are 
an increasing threat to the people who 
live among them. A villager who has 
lost his year’s food crops to a herd of 
elephants doesn’t care very much about 
saving elephants. Finding ways to re- 
duce the threats and make elephants 
valuable to villagers is Western’s current 
challenge. 

Finally, in the last part of the book, 
Western returns to his beloved Am- 
boseli to find the hard-won agreement 
between the Maasai and the game de- 
partment in tatters. Once again, he is 
compelled to enter the political fray. Ul- 
timately, at least in part due to his ef- 
forts, the game department that was 
earlier reorganized into the Kenya 
Wildlife Service under the direction of 
Richard Leakey agrees to honor the 
agreement, and the future for Kenya’s 
wildlife and people looks brighter. 

A postscript notes that Leakey re- 
signed in 1994 and was replaced by 
Western. It remains to be seen how long 
and how well he can balance the needs 
of people and wildlife throughout 
Kenya. But the future of all of Kenya’s 
marvelous animals may depend upon 
his success. 

In the Dust of Kilimanjaro is must 
reading for anyone interested in the his- 
tory of modern conservation or in the 
fate of African wildlife, as well as 
wildlife all over the world. The commu- 
nity-based approach to conservation 
that Western champions is being tested 
widely as the most promising way to en- 
sure lasting conservation. It’s worth 
learning about its origins. 

—Susan Lumpkin 
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GOOD NEWS... 

Once common in Central America, the beautiful scarlet 
macaw (Ara macao) is now nearly extinct there due to the 
large-scale capture of birds and their young for the pet trade, 
as well as deforestation. However, villagers in the small 
Mayan village of Red Bank, near the Cockscomb Basin 
Wildlife Sanctuary in southern Belize, have alerted scientists 
to the presence of at least 60 of the colorful birds living in the 
area, where they feed on fruit between December and April. 
(No one knows where the birds spend the remainder of the 
year.) This is thought to be one of the largest surviving scarlet 
macaw populations in all of Central America. The enthusiasm 
of Belize forestry officials, the media, and conservation orga- 
nizations has heightened the local people’s awareness of the 
birds. They are now working hard to protect their feathered 
friends from being captured and exported. This burst of 
goodwill is based on more than just an interest in wildlife— 
villagers have discovered the economic importance of the 
macaws’ annual winter visit, as with the birds arrive tourists 
hoping to catch a glimpse of these spectacular parrots as they 
fly from hilltop to hilltop. 

—From Wildlife Conservation, July 1997 


...BAD NEWS 

The Cabo Blanco Peninsula, on the northwest coast of Africa, 
is home to the largest surviving population of Mediterranean 
monk seals (Monachus monachus). Spanish scientists studying 
these highly endangered animals became alarmed in the early 
summer when seal numbers plummeted from 300 to less than 
150 within a month. An international team in nearby Maurt- 
tania is caring for four pups orphaned as a result of this cata- 


strophic event, and the caves of the Cabo Blanco Peninsula, 


where the seals hide, are now looking very empty. The cause 
of this mass mortality is not yet clear, but initial indications 
point to the presence of at least three species of highly toxic 
dinoflagellates that have been found in the water surrounding 
the main seal caves. These single-celled planktonic organisms 
form the basis of many ocean food chains, but some species 
are known to produce substances highly toxic to many ani- 
mals. In 1987, for example, 14 humpback whales died off the 
coast of Cape Cod as a result of consuming these toxins. Al- 
though tissue samples taken from the dead seals have con- 
tained more than 20 different dinoflagellate-produced 
neurotoxins, at this early stage of the investigation, a virus 
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outbreak cannot be ruled out. Such outbreaks have been re- 
sponsible for a number of marine mammal mass mortalities 
as was the case in 1988 when more than 18,000 common 
seals (Phoca vitulina) died in the North Sea. If the numbers of 
monk seals continue to drop so drastically, plans are being 
made to rescue some of them and release them when condi- 
tions have improved. 


—From BBC Wildlife, July 1997 


WHAT'S IN A NAME? 

When spotting an unusually large rat, the people of the east- 
ern Deccan Plateau of southeast India would cry in their na- 
tive Telugu Pandikokku!, meaning “pig-rat.” Over time, the 
word was corrupted to bandicoot and it was this word that 
the British explorer Bass exclaimed upon landing on the 
shores of Australia in 1799 and spying an odd, rat-like mar- 
supial. The name stuck. Bass was clearly familiar with large 
Indian rats, as were many settlers of the time, but he did not 
recognize the unique qualities of the Australian marsupial be- 
fore him. Found in the rainforest and deserts of Australia, 
Tasmania, and New Guinea, bandicoots have the highest re- 
productive rate of all the marsupials. With their long noses 
and disproportionately long hind legs, their appearance is 
comical to say the least. Still, pig-rat does seem unnecessarily 
cruel! 


THE AREA SCENE 
With summer over and the beautiful colors of fall upon us, 
tread carefully. Poison ivy is familiar to most people in its 
green, three-leaved, summer form. However, during the fall, 
its colors change, becoming a riot of deep red and shades of 
yellow that are deceptively pretty. Even indirect contact with 
this perilous plant can produce a nasty rash, caused by the 
sap, which contains an effective irritant. At this time of year 
especially, beware while building your campfires, as burning 
poison ivy will produce toxic smoke that may cause severe ir- 
ritation. And look up as well as down while hiking through 
the forests and marveling at the amazing foliage—poison ivy 
often spirals up trees and mingles with their branches. As it 
does so, the stem becomes much thicker and woody and can 
be easily mistaken for the limbs of the tree. In evergreen 
forests, however, its colorful leaves should help give it away. 
—Alexandra Feachem 
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